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Program Elements

Technology Viability Technology Application

Low Wind Speed

Distributed Wind
Technology

Systems
Technology

Technology
Integration

Acceptance
Primary Program Activities: Primary Program Activities:

Primary Program Activities: Primary Program Activities:
» Public/private partnerships » Public/private partnerships * Models + State outreach
- Concepts - Concepts » Ancillary costs * Rural wind development
- Components - Components « Utility rules * Native Americans
- Systems - Systems » Transmission planning » Power partnerships

Technology synergies Stakeholder collaboratives

Goal C
By 2012, complete
program activities
addressing electric powe

Program

Goals

_Goal A
By 2012, COE from large
systems in Class 4 winds
3 cents/kWh onshore or
5 cents/kWh offshore

_Goal B
By 2007, COE from
distributed wind systems
10- 15 cents/kWh
in Class 3

market rules,
interconnection impacts,
operating strategies, and
system

_Goal D
By 2010, at least 100 MW
will be installed in 30

states.
planning needed for wind

energy to compete withou
disadvantage to serve
the Nation's energy needsg

Supporting Research Supporting Engineering
and Testing and Analysis

Primary Program Activities: Primary Program Activities:

» Enabling research » Standards and certification

+ Design Review and Analysis » Field verification test support

» Testing Support

* Technical issues analysis and communications
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(Dollars in Millions)

FY04/FY0S5 Subprograms | FY04 Budget| FY0S Request
Technology Viability 28.6 31.0
Technology Applications 11.0 10.6
Earmarks 1.4 0.0
Wind Energy Program 41.1 41.6




Wind Program Budget
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'“o;t Energy Efficiency and Renewable Energy FYOS Funding by Key Activity

Total Funding $41.6M
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“ esnn NREL Wind & Hydropower Program Funding
@ |/ Energy Effiiency and Renewable Energy In House and Subcontracts
- FY2004 and FY2005 (est)
| |

$18.0 Total Budget = $29.5M Total Budget = $27.6M
Total FTE = 51.6 Total FTE = 52.6
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Wind Energy Program

Technology Viability

Low Wind Speed Technology

Ahlgrimm/Robinson/Veers

Distributed Wind Technology
Lin/Bennett/Forsyth

LWST Supporting Research &
Testing

Ahlgrimm/Robinson/Veers

LWST Conceptual LWST Component DWT System DWT Component LWST Supporting
Design Studies Development Development Development Research & Testing
Robinson, NREL Robinson, NREL Lin, DOE Lin, DOE Robinson, NREL
LWST System LWST Component DWT Technical R LWST&DAeS'?n.
Development Development Support gw'?w K '\T;éils
Robinson, NREL Veers, SNL Forsyth, NREL ek,

LWST Contract
Management
Schreck, NREL

LWST Contract

Management
Veers, SNL

[ IDOE Projects

[ INREL Pr

ojects

I Sandia Projects

LWST Supporting
Research & Testing
Veers, SNL

LWST Design

Review & Analysis
Veers, SNL

Project Breakdown Structure

DWT Supporting Research & Testing

Lin/Robinson/Veers

LWST Offshore LWST Resource
Design I Assessment

Musial, NREL Schwartz, NREL
LWST Testing LWST SR&T
Support i Subcontracts

Simms, NREL Robinson, NREL

LWST SR&T

Subcontracts
Veers, SNL

LWST Capital
Equipment
Johnson, NREL

LWST SR&T
Technical Support
Robinson, NREL

NOAA/FSL
Cadogan, DOE

Field Test - USDA
Cadogan, DOE

Offshore Wind
Energy Collaborative
Cadogan, DOE

DWT Enabling DWT Enabling
Research = Research
Robinson, NREL Veers, SNL
DWT Design Review DWT Testing
& Analysis i Support
Green, NREL Forsyth, NREL
DWT Design Review DWT SR&T
& Analysis — Subcontracts
Veers, SNL Robinson, NREL
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Wind Energy Program
Project Breakdown Structure

Technology Application

Systems Integration

Cadogan/Parsons

Technology
Characterization &
Data Collection
Butterfield, NREL

Tools & Methods
Development
Parsons, NREL

Application &
Implementation
Parsons, NREL

Systems Integration
Subcontracts
Simms, NREL

Technology Acceptance

Supporting Engineering &

Wind Program Hydropower
Ahlgrimm/Parsons
(NREL funding only)

Emerging Wind
Applications
Parsons, NREL

DOE Hydropower
Projects
Ahlgrimm, DOE

Wind Hydro Synergy
Parsons

ORNL - Analysis of
Wind Data
Cadogan, DOE

LBNL - Competitive
Power Markets
Cadogan, DOE

AWEA - Critical Issues
Cadogan, DOE

Analysis
Dougherty/Flowers o
9 Y Lin/Simms
Wind Powering America| | [ WPA Subcontracts echnical Analysls & | | NWTC Operations
Flowers, NREL Simms, NREL Copacaton Simms, NREL
! ! Simms, NREL ¢
Technology Acceptance SEA Subcontracts ERYITBAITET: & Ol8ze
NWS(?C SUILCROEEaCt - Resource Assessment Simms, NREL |  Energy Systems
IMmS- Elliott, NREL ’ Thresher, NREL
SRO - Western BRO - Regional Conference Support | | | |IEA Participation
Regional Activities - Activities Lin, DOE Lin, DOE
Dougherty, DOE Dougherty, DOE
@ ot I-Manage | | OSTI
Q Regional | | |ARO - Regional Activiies Lin, DOE Lin, DOE
ctivities

Dougherty, DOE

Dougherty, DOE

USDA - Distributed
Wind Applications
Cadogan, DOE

WIEB - Wind Swat
Team
Cadogan, DOE

CRO - Regional
Activities
Dougherty, DOE

DRO- Regional Activities
Dougherty, DOE

BBS - AWEA
Dougherty, DOE

WAPA - Wind
Development in Public
Pwr Util
Dougherty, DOE

INEEL - Regional
Activities
Dougherty, DOE

EERC/ND
Dougherty, DOE

[ IDOE Projects
[TINREL Projects
I Sandia Projects
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Wind Energy Program

FYO05 Joule Targets/Quarterly Milestones

© 6 & o

Complete fabrication and begin testing advance variable speed
power converter. Test first advanced blade, incorporating
improved materials and manufacturing techniques. Field test
the first full-scale LWST prototype turbine. Contributing to the
Annual LWST COE Target: 4.3¢ per kWh in Class 4 winds

¢ 6 6 o

Complete prototype testing of 1.8 kW Small Wind Turbine,
finishing the IEC suite of tests for acoustics, power durability,
and safety. Contributing to the Annual DWT COE Target: 12¢
- 18¢ per kWh in Class 3 winds.

© ¢ o o

32 States with over 20 MW installed; 16 states with over 100
MW installed.

Q1 Q2 Q3 Q4

N

10.

11.

12.

Complete detailed design of advanced variable-speed
power converter

Begin testing of subscale prototype carbon hybrid blade
precursor to LWST megawatt scale advanced blade

Complete site selection for field testing of first full-scale
LWST proof-of-concept turbine

Complete fabrication and begin testing advance
variable speed power converter. Test first advanced
blade, incorporating improved materials and
manufacturing techniques. Field test the first full-scale
LWST prototype turbine. Contributing to the Annual
LWST COE Target: 4.3¢ per kWh in Class 4 winds

Complete installation of 1.8 kW wind turbine at the
NWTC in preparation for field testing

Complete IEC Safety and Function Test on 1.8 kW wind
turbine

Complete IEC acoustic and power performance tests on
1.8 kW wind turbine

Complete prototype testing of 1.8 kW Small Wind
Turbine, finishing the IEC suite of tests for acoustics,
power durability, and safety. Contributing to the Annual
DWT COE Target: 12 - 18 cents per kWh in Class 3
winds

Provide technical and outreach support on wind
technology at one public power wind event

Provide technical and outreach support for one multi-
state, agricultural sector wind event

Convene nation-wide state wind work group (WWG)
summit

32 States with over 20 MW installed; 16 states with over
100 MW installed
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